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Abstract. 2014 Starting from magnetization measurements and numerical simulations, this study shows different aspects of irreversible properties appearing in random anisotropy systems, at low temperature. Directional and rotational hysteresis phenomena have been particularly studied. As an example, we show that the spatial distribution of local easy directions of magnetization leads to a distribution of coercivity in the system. The evolution of the magnetization during these hysteresis loops is associated with an alternation of destruction and rebuilding of the total magnetic moment.
J. Physique 48 (1987) Introduction.
For about twenty years, random anisotropy systems usually called « amorphous ferromagnets » have been the object of many theoretical and experimental studies. On theoretical grounds, it seems now well admitted [1] [2] [3] [4] [5] that long range ferromagnetism is broken under the effect of a weak random anisotropy field. Experimentally, this conclusion is confirmed by different measurements on amorphous alloys with a relatively strong local anisotropy [6] [7] [8] [9] . Moreover, different similarities with spin glasses have been observed around the phase transition and at low temperature [7] [8] [9] . However, it is still difficult to conclude in the case of low anisotropy systems because of the dominant role played by any parasitic coherent anisotropy, unavoidable in real samples. This paper deals with some aspects of the irreversible properties which occur in the low temperature phase of these systems. The results presented here have been obtained on a rare earth based amorphous alloy : DyNi which presents a rather important local random anisotropy to exchange ratio (D/J ~ 1 ) [10] .
In i) The total energy of this metastable state, although higher than that obtained when the system has been slowly cooled, is lower than that obtained figure 6 , hysteresis loops in figure 7 . The inflexion points which can be seen at low temperature on first magnetization curves reflect the crossover, already mentioned, between a regime of pinning of the magnetization in metastable wells due to the random anisotropy to a progressive depinning due to the coupling to the applied field. This pinning is responsible for the difficulty in reaching the reversible part of the hysteresis loop at low temperature. Concerning the shape of the hysteresis loops, they are symmetrical and very strongly temperature dependent (due to the thermal activation mechanism and to the proximity of the phase transition occurring at T, = 13.5 K [7] . Moreover sample. Figure 10a shows that for H = 0.9 Hc, some moments already point in the hemisphere of the field constituting nucleation centres for the reversal magnetization. These centres progressively take form and grow up (Fig. 10b) . For H = 1.1 Hc (Fig. 10c) (Fig. 11) , the field being applied along the X axis. The ii) The rotation of the total magnetic moment takes place with strong variations of its modulus (see Fig. 16b) In a follow-up to this study, it would be interesting to study the dynamical effects in these torque experiments, particularly the influence of the sample rotating velocity or the properties of rotational magnetic after effects in comparison with longitudinal after effects.
